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Abstract 



PROBLEM TO BE SOLVED: To reliably contact solder balls to a soldering pad surface when the solder balls are 
mounted even in case of a small aperture by pushing Cu lands to be solder bumps into tape openings to reduce the 
depth from the tape back side to the pad face at the opening bottom. 

SOLUTION: Using a pin-like tool aligned with solder bump tape openings, the extrusion forming from a Cu foil to the 
tape openings is performed to form solder lands 6. Even in case of a small solder bump pitch or thick polyimide tape 
5 on a tape base, solder bumps can be formed reliably with little solder ball mounting defective by a solder ball 
mounting method using a flux and solder balls only on a one-side wiring tape base. Thus it is possible to obtain a 
low-cost BGA package superior in mounting property with only a small bump height variation. 
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tc J: 0 ^ > ft-c 3 6tc«ffi{c A u &o ^ $ ft 
fcE»»«c3 5 4. -Y>7--'J-F3 4 4, S6KWffl 
LJjDX*s*Px.6ft/c*Baffl^9 F3 3*>6«^£3ftrc> 
50 LS ]f^3 0if-^lSB. Sl^Klie^S* 
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^to#Sl^*t?iSWtt»tJ!B3 7«:^ur«»Sti-C^ 
So * v 7'±<DA 1 ^' * F £ V - F ttifiiKSftl 

8NQ2Ztt» W«*6«8W4fc»«:«jl:«ll3 8rte*5 
btitl^, *fflffl^"v F«ctt?— ^MP»(I»>6*H 

/O^fcT^^-ttO .4nra , ^-^raPSttO .2 mm, 7^ 
- 7713^0 .0 5mm, &*S0fc^ffi#-Jl'&tt0 .3mm 

[0 03 2 ] #^SS0«K:<fc*ltf . ^ffl'O^tf* 10 
0.4rrm £^CC?*^ig^r fe, KmWaL<D7-7miR 

ternary?? *x£*h#-^©**«mt**h#? 

«r««r#4. ^/c, rc* K£*ffl(D&£BS#jA< tt 
m*tc1&mLtc^>y'ffiM^&<D&&&rj;<rj:*) % fill 

tt*ifij±r*s£i^ja*fe*a. 

[0 03 3 ] H5(t 4>*-y«-F5F>f r *>$ r »JS 

>^3ht»astifc-f>t- y - f 4 4Ru¥mm^ 
>F4 3£, '**~->#ztitcWffi&#<D±<Dtbr>* 
i/^h4 5^6M5n^ e y- f&*hjb 

rC* FBBCCW:JS3 0 .3 Mm OA u^otWS^tlt^ 
^-^»«tt«»SiJ4B*^br*«|«<D^^^ 7 
t-4 7«f ^ntl^o LS I ?">y'4Q±<DA 1 
F4 1 {CW A u ^'-;l//07'4 9 ^.f - J^'>f ^ 
>^ffitc«fe0?KJiR3tirc^. -f>^-y-F£#-^ 
'O^CMR^tt, 5 0 0'CCCjnf»L/c^-Jl/CCct^Au 
/Au©JPffiS^r*4. ^>*-y- FSWSiatt. ? 40 

» Fac/a^atf-f w--y- F»©««£»aoa 
fit»±«B5 o#3fc«3ftri>4. ^©hpsscc 

80^ofc$HfflA'-; F*Ctt*ffl#-J^O:/4 8# 
M^ntl^o ?l<y 5 F^-^0>/53«0 .0 5mm 

, ^(J0 .5mm, -f*- 7'§HP&«: 0 . 2 mm, 

Jgt8bfe*ffl#-^S»0 .3mm r<5£ e 

[0 0 34] **«S«tCJ:tl«. *H^>^t^^# 



#M¥ 1 1 - 1 3 5 5 6 2 
12 

*EB5K-;l/*ttffl-rSC£rilS3tf6o#^jN3 <1K3 

[0 035) 16^ #ffeWtJ;£f*- 7*BGA^^ 

*ffl^'>^ffl©B3PS»6 3 £ * * ^/f--^ffl<Dj» 
«*««f4/c«>©HJPSU6 4«rW-r42}<y-<5 Ft— 
7'54£, #y ^5 F^^CcSifStifcaccxsr^^ 
y«iJ:i5^*-i>y34a*:CulBWaH*5 7£, HP 
gptc{4g^ ^> C u ^f*^!¥ffl 0ffl]X3 n/c^EBffl ^ > F 
5 8£, Cu^»CD^ffiCC?fJ^3ti/cAu^o^M5 9 
£*>6tjtJ#3ftTl>& 0 LSIf^SUf-^lfi 

j£^a«KipgpcD*^cgi3ti4ft(Dsos5 

* -E5£ 3 tvt *y7±<DA 1 F5 2 £Cu 
^#UittAu&o#3ft/c#>^>^^ FH«, 

* 9 y'fim$&z n/cjt»J^fficc«^ ? ^iAu^+i 

ffi^SP £ - ^S«±©iB3B»#*«B-r £ fc«> fcMjh 
«flf 6 2#- : fc-Jl/ K3*i, ^CDS*ffI(|cD*Ba^^>^ffl^ 

[0036] 07 tt, H6<&A?*-^^TK:teWS 

^6 5(DTtcBJHHJ:0iSt^^^'fflt- h^^-^7 

a >9>*v F7 4T«cttf^fflt- h*7=— ^<J:0ffi 
l«ifflb-FXf-^7 6, 7 8#SffiB3*iri>*. 

%m&& k> mc^it>i±x ih*3&«»j5S3 n, ^ » ^wb* 

HX^-^±ffitC«-r5<t5«C»lI3tiT^4. «• 
X^-i/tC«K?|?L8 2. 83, 8 4#*J5JE3n, 

h^x-^cc B^n-etirtsetc t - ^ - 7 
9. so, 8 iwi$ntfco, -en-en?toiLTa 
flaiaaoiffitt«a£tt^Ti^. 

(DA 1 FSS^2 3 0°C. l»^>f-f 

•> f»k*5 2 o o'c^&cfc^tct-- h^-f— ^?ae% 

[0 0 3 7] B8tt, H7(D'7^^^>r : ^ >^'B$<D± 

^csnTij , ^ ^ 7T©r- 7'g«#i»3 nm^c^ 
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'j^ 8±CC«*ffl^"y Kffl^> K9 3. # 

U^ 8 C ft 6 CDS® K B mm & (O A u isb o 1 #JS 5 ft 

kb ^y^ccat^rtHapccs 

JiJSftri^S. rtJHO*H^>^ffl7> KHflCc 

b, ^>^j©a<tD l^'pte^MkmmtiWj&zti 

£ 0 *>f>>^'> Kte^3ftTl>&l»¥ffl'<? K 
8 9B. ^*:/lMXCCjt^T>h3< , A1^K86 

[00 3 8] #|liSWcj:fttf , 0 1 <hl5j«(CM'>^fc- 
:?W/#3 n/cf- £ tfHPSPrft 9 i§S 3 

[0 03 9 ] S/c, 9 *>^xetcbl,>T % 
/c#> v S«CD#://* ^^BItCO^t>ftTC>S«*SiJcr) 

aar «• & fc»ffl2©»©«n^»Haafl[«:i;» ^ ft-r 

B, ^-^tcttWJUftOttCidO^-/ >yfflft*4t>B 
Au^o^I ttCTimo C u **ffijft«ttl U Wftl > # 
>:r ^ > ^SatcRje -r * > 4/*!t 5 C <!: pJ 

£0ftl>2 ndtf>7W>y#^te£&£. ^©M^, 

^astir 7*d^ r^g a o (st©i@ <t ft & 



(8) 1 1 - 1 3 5 5 6 2 
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B, i^tt©15c««ttf--^»ftr^<9^--^«:«ai 

[0 040] 09« k Ki^Bffl'** 
K*SC u 5 > KCD^RtC^S tiTHSW*©^ 7 4r- 

0B. S907^i-^>r^>^Xfl^O^-u/^-> > (D 
¥ffiH"C£>&. 09K:*5l>-C f-7llii t ¥ffl'0 

10 y'm<omn : 2R$:W>vtc# u -y s k 1 0 3 1 s mn 

SPiI^]D©giC^6ft/cCu^> K 1 0 5 <h^£>Sffl 
©Au*ot 1 0 6*6«J5S3nt:(r>S. ^">-r ^ >^ 
H0<DS«ffJ^" v K 1 1 2CCB, miL&MZ. ?> ftT ft < ¥ 
*BT'$>& 0 LSI^^lOOtt, sshfj 10 9 tc<t o 
■Cf— ^Sfi©**CC@#3ftr^5. ^>r^>^ffl 
f&ftOfc:- hXf-v 1 1 1CCB, ■f*-^*®* • @£ 
*TS/c«)©R?|?Ll 10, 1 0 4#1SS»fcj£3ftTt> 

>^T > AP^FlOl PJCC 1 sttfOrw >^4?f 
20 l\ 2 n d#>^-/ >y«^-^IIBPSl$±C0S«WP^y 

;KZ>^fSiffl§^iftT*S«ffliJ^ # ^ KCDfflfcH LSDXi A 
u9Y^(D2nd^>7 r ^>y^l5jB#^^^o 
PSB^ffiS-rst- hX^-^JCtt, Au^-^#3ft/c 
vn*^ K^iML}9U-ot^6ft^/c^, h 7s"r~-i><D 
SIB A u ^iBSt S C i Oi^Hz 7 $ * ^^<b urc^ 
01 IB, ag^N'^^r-^OffliAT^ 

[0 04 1 ] *SOSW(c J:ftB. 9 ^r-t?K:H 

^>^> 0 ^> Klf>fX^f— ^H!Pa*^>^hf3P 

[0042] 

[^03»S] «±WaiL/Ccfc5tC, *#fe^tCd:ftB, 

1>T V *Hffl^v K*»««^'r-7'©BaP8l5rt*c}¥0 
ffiL;j0Xb/cC<tcci:D, MPa«cib^r+^*i^ 
50 Ba#-^T?*orfcttHCc*BBffl^9 KCCJStE-c#4/c 
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^ y 4r - & *ffi«-r 4 C £ #r * 5 . 
[0 04 3 ] *ffiOBBPS*SRIDr *>HPSW)« 

[03] *|6IB©"7 -f >^BGA^^- 
[04] **?B(Z)^!7^x4r-jl/BGA^^^-S/«:B 
[05] tifflOT A B*SB G ^ ^-^■t 6 20 

[07] Be^'^-^^^f -r >^ffio 
[08] 06<ZV^^-^CD?^^>f^ >^B#<0¥ 
M0 O 

[09] &milc£Zf&<DBGA'*y&~is<Dy4'\># 

[010] |9©BGA^^-^9^t^>f^ > 
yxS«©5fffiH. 30 

[01 1 ] m9<DBGA^v#~*s&m&iLXZ>y'Ute 
s\yu-<D— Sit 

[012] *IM0©*HJiJ'<* F©KBS»JS*ttWr* 

0c 

[013] *«WO¥Baffl^f F<0«fJft<Dja*«rBiWr 
£0, 

[014] f(£#©*fflfl?>* * FOWrBflBBSttWr* 
0 O * 

[01 ] 
a i 
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[015] ££3fcCD¥ffiffl^ FOflBSCDWHj^Srttllir 

40o 

[016] fi£*©BGA^^^-^<Ol»rB*jiW. 
[017] B G A a* 7 >r ^ ^(Dftoffirai^i| ( 

1, 15, 30, 40, 51, 6 5, 85, 10 0, 1 
70-LSI^77\ 2. 16. 31, 41, 52. 6 
6, 8 6, 1 0 1. 1 7 1, 1 8 2-A1A?F, 3. 
1 7, 5 3. 6 8. 8 7, 1 0 2, 1 7 2, 1 8 3-A 
u7^-K 4, 1 8, 46, 6 1. 7 5, 1 09. 1 7 

3, 5, 1 9. 3 2. 4 2, 54, 6 
9, 88, 1 0 3, 1 20, 1 40, 1 5 0, 1 60, 

1 74, 1 84-#y-/5 Ff— 6, 2 1-*fflffl 
5>F. 7, 2 0. 5 7. 7 1 ••■CuKJttSMk 8, 1 
06, 1 4 2, 1 6 2, 1 7 6. 1 8 6-Au*^, 
9-»o*U^m, 1 0, 2 3, 48, 60, 1 4 
8, 1 9 4-*BB#-JU^>^ 1 1. 2 4, 3 8, 5 

0. 6 2, 1 2 3, 1 43,1 8 0,1 95"'^±iS§, 

2 2, 5 9, 7 2-Au*fro*]R k 3 3. 4 3. 7 3, 
1 0 8- ^mm^y F\ 34, 4 4->f>t-';-F, 

3 5-BR3W*, 3B-*H^>^ 3 7-(S»tt« 
B§, 45, 1 7 47»^f-/7t 

49--Au^-JU^O^\ 5 5, 7 0, 8 9--£:/ 
gp, 5 6, 9 63, 
1 0 7-*H^>^fflBin». 6 4-»j£*8«/8PBn 

6 7-Au#-Jk 7 4. 9 1, 1 8 8-^>f-{ 
Zstfrty F\ 7 6. 7 7, 78, 1 1 1-fc-h^f- 

79. 8 0, 8 8 2, 8 3, 84. 

104, 1 10-!R?|?L 9 2-B3HL 9 3-*B'** 
FflJ5>F. 94-^5-7>K, 9 5, 9 6, 1 2 

4, 1 4 4, 1 5 4, 1 6 4-HJP8P, 10 5. 12 

1, 141. 151, 16i-Cu7>F, 1 12-1 
IHII^F, 1 2 2, 1 5 2-»o*E 12 5, 14 

5, 1 5 3, 1 6 3-¥fflsJ<-<>k 1 2 6, 1 4 6-7 

12 7-m 1 
75, 177, 187, 189, 1 9 1 - 

18 1-**:/, 1 8 5, 1 9 1 

[03] 
0 3 



11 3 2 1 



24 



17 15 16 
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[®2] 



[H4] 



cms] 



m 5 



Iras/rax 




L S I 



i 



X 



51 52 53 59 




12) 
1 2 





mi) 



85 66 67 




60 64 61 



[08] 



0 8 



- (T-t- H^- R(1 - 7 1 -rVR 2 ) 4) 




(11) 



1 1-13 5 5 



[09] 
0 9 



[110] 
1 0 



102 103 




[ill] 

W 1 1 



fitter aix 



ft* 



LS 1 









, 1 r 
1 \ 



(A)'J7n-XWlB 



[014] 

g i 4 




1 3 ] 



1 3 






(12) 
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1 6] 



[017] 




173 178 17S L 179 
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